terson, 1992). In 1974, The Society of Prospective Medicine (SPM) formed to promote practice standards for the use of HRA as well as to compile information on using the HRA in health promotion programs. In 1977, The Centers for Disease Control (CDC) began to develop its own HRA. The CDC announced improved ways to compute personal health risks in 1985. Recent HRA development is the result of private corporations trying to meet the individualized needs of their corporate clients (DeFriese, 1990) .
The number and type of HRAs has grown to over 50. The majority are computerized and produce mortality based risk estimates. One type of HRA is mailed into a central location where they are computer scored. The advantages of this type of HRA are increased perception of confidentiality and more extensive graphic displays. Some corporations prefer having the immediate results that computer software used at the worksite provides. A few HRAs are self scored by the individual or health care professional. One telephone HRA is available (Peterson, 1992) . One company has developed a personalized video which provides individual feedback on how lifestyle changes can positively impact health (1. Povall, personal communication, March 30, 1994) .
The components of an HRA include the questionnaire, the risk estimation, and the educational messages or reports. The information gathered varies among the different instruments. Typically data on lifestyle factors, limited personal or family health history, other risk factors, and demographics are gathered. Occasionally, attitudes and knowledge are requested. Most instruments require some physiologic data such as blood pressure, height, weight, or cholesterol level. Information requested for risk education includes stress scales, fitness assessments, or food intake. The number of questions varies from 25 to 300 (Peterson, 1992) .
Technologic developments continue to increase the appeal of HRA. Some examples of recent improvements include: more extensive graphics which complement health education texts; full color printouts; direct screen input with built in edits; immediate experiencing of health risk reduction; CDIROM with increased interac-tivity; access to increased data; and direct access to prior questionnaire results (DeFriese, 1990) .
APPLICATIONS OF HRA USE
A random sample of United States' worksites showed that 30% used some form of risk appraisal (Peterson, 1992) . The typical uses of HRA are needs assessment, health education, and gatekeeping/incentive programs. Using HRA as a needs assessment can determine health insurance needs and justify preventive programs by providing baseline data. The HRA often is a motivator for health education by identifying an individual's risks and describing how lifestyle changes will impact health. Gatekeeping or incentive programs assist in company cost containment because the healthy employee has less health care costs (Peterson, 1992) . Schoenbach (1987) identified the following targets of HRA use: recruitment, planning, and evaluation of preventive health programs and providing information, motivation, screening, and clinical counseling.
LIMITS OF THE HRA
The HRA typically does not assess social or environmental risk factors, such as chemicals and temperature. Thus, the important interaction of environmental risks and personal health habits is neglected. Worksite hazards such as risk of injury according to job, age, and experience is currently not part of HRA. DeFriese (1990) also recommended adding new categories of environmental risk such as passive smoking, use of recreational vehicles, eating foods treated with harmful chemicals, and taking certain medications.
The HRA is an assessment tool. It should not be considered a substitute for a physical examination or health screening procedures. HRA projects mortality in people with certain characteristics, not individual medical future, chance of death, or most likely cause of death (Peterson, 1992) .
HRA should not be considered a health promotion program. Becker (1987) evaluated HRA feedback as a motivator in making lifestyle changes from a behavioral science perspective. Lifestyle change results from HRA when the individual is highly motivated, feels susceptible to mortality, and realizes the benefits and feasibility of lifestyle change. However, a single intervention cannot create long term changes in complex, well established behaviors. HRA is a good adjunct to a comprehensive health promotion program because it can provide information, change attitudes, and motivate.
The ability to generalize HRA information is limited because the databases are primarily from studies of middle class white populations. Caution should be exercised when using these instruments with the young or elderly, lower socioeconomic groups, those with chronic diseases, or non-white populations (Defriese, 1990; Fielding, 1987; Peterson, 1992; Schoenbach, 1987) . Several tools exist in languages other than English (Peterson, 1992) .
Risk projections are an important area of consideration when evaluating the limits of HRA. Typically, HRA compares the person's "risk" age to their chronological age to determine an individual's risk projection. Recommendations are made to reach an "achievable" age which tells how many years can be added to life expectancies if positive lifestyle changes are made. Problems occur because some people interpret their risk age as the exact year they will die. The SPM summarized HRA validity as accurate in placing individuals in risk categories but not accurate in predicting an individual's risk of dying (Peterson, 1992) . Kirscht (1989) found another limit to the use of risk projections when he discovered participants having received HRA feedback unable to define "achievable" age or "appraisal" age. This lack of knowledge calls to question how the information could be equated with the need for behavior change. These risk projection issues are now being addressed through changing preventive practices and health risk assessment to focus on reducing illness and total morbidity instead of extending life expectancy ( 1. Foerster, personal communication, November 19, 1994; Fries, 1988) . In other words, the focus is on increasing the quality and not the quantity of life. According to Fries, an HRA projecting a life expectancy change based on risk factor change is in error (Fries, 1988) .
EVALUATING THE ACCURACY OF HRA
The SPM states that significant face validity supports HRA as an awareness and education tool (Peterson, 1992) . The controversy on HRA relates to it predicting risk, evaluating programs, or initiating behavior change by itself.
Specific standards and protocols for HRA are not enforced by any regulating agency (1. Foerster, personal communication, November 19, 1994) . However, the SPM has made some recommendations about information to obtain from the vendor in regard to data base which help to assure a minimum level of quality (Peterson, 1992) . The ability of HRA to predict morbidity and mortality depends on the quality of the source of data. A scientific base should be used for the risk estimation equations. The sources of data include death certificates which establish the average probability of each cause of death for every combination of age, sex, and race; epidemiologic data and clinical data which assign values; and self reports.
The synergy between risk factors should be considered. The tool should be developed by someone with appropriate qualifications. The database should be reviewed on a regular basis. This includes evaluating the database, computational programs, and feedback on content and format. Constant updating should be done if default values are used when data are not available (Peterson, 1992) . Schoenbach (1987) recommends examination of the behavior change suggestions made by the HRA to ensure alliance with current standards of care.
Data on the HRA should not be taken as absolute, as it is self reported; retesting often reveals variability in responses. Killeen (1989) studied the impact of inaccurate/incomplete answers to questions on identifying health risk. A relationship among nondrinkers, nonsmokers, and older ages with the need for social approval puts into question the accuracy of the reporting of these behaviors. Kirscht (1989) describes inaccuracies because of lack of recall (blood pressure or cholesterol level) or seeing information as sensitive (alcohol intake).
The SPM review of literature on reliability concludes that most questions are minimally affected with minor changes in responses (Peterson, 1992) . Thus. the resulting risk estimates are not significantly affected. HRA should accompany screening by a health care professional so that the actual physiologic measures are obtained. This is one way to eliminate the recall problem. An additional benefit is the possibility of discovering previously undetected health problems and assisting participants in correlating lifestyle with health risks.
Caution should be used when generalizing data of HRA participants to the entire company. Lynch (1989) investigated the differences in responders and nonresponders to the HRA, given that people who join health programs are healthier and more motivated to make lifestyle changes. HRA responders were younger and more likely to file medical claims, but there was no difference in the claims cost when adjusted for age and sex. Nice (1990) found HRA participants to be older, better educated, have better health status, smoke less, consume less alcohol, and use seat belts more often. The lack of ability to generalize HRA results to nonresponders supports a strong emphasis on obtaining high response rate from employees.
SELECTING THE BEST HRA FOR THE SETTING
The data provided vary considerably among the different HRAs. It is important to evaluate if the HRA content and organization meets the program's objecti ves. More comprehensive tools with lifestyle and medical indicators are recommended for health education and gatekeeping/incentives (Peterson, 1992). Common considerations when deciding on an HRA package are the inclusion of aggregate data reports, additional preventive health programming/materials, and retesting capabilities (Donnelly. 1993) .
Meeting the needs of the target audience is of utmost importance. The instructions and feedback should be at a reading and comprehension level appropriate for the audience. The report should provide feedback focusing on risks the individual can change. Recommendations should be made to consult a health provider when medical needs are identified (Peterson, 1992) .
The ethical use of the HRA requires consideration of confidentiality and quality assurance. Evaluate the safeguards for confidentiality (Peterson, 1992) . The employer should have access to summary data on the employees using HRA. Individual employee data should JULY 1995, VOL. 43, NO.7 Voluntary participation is essential for ethical use ofthe HRA and for accuracy ofparticipants' self reported data.
be available only to the individual employee and designated health care personnel (Sherman, 1990) .
The quality control mechanisms protecting against errors in entering information, output of impossible results, and delivering a health profile to the wrong recipient should be evaluated. The tool should contain mechanisms to minimize misinterpretation of the information (Peterson, 1992) .
Economic and efficiency issues cannot be ignored. HRA prices vary but generally are quite cost effective. Periodic program evaluation of progress toward achieving program objectives is essential for cost effectiveness. The HRA has been shown to be a useful tool for evaluating the effectiveness of health promotion programs (Peterson, 1992) . The cost of the HRA varies according to the type and comprehensiveness. The least expensive are the self administered type at less than $5 per HRA. The mail-in questionnaires cost typically between $10 and $25 per employee (Peterson, 1992) . Computer generated HRAs have a licensing fee between $125 and $15,000. Additional fees for participants' packages are about $300 per 100 packets. Annual software maintenance fees are an additional cost with several companies (Health Action Managers, 1990).
HOW TO USE AN HRA IN THE WORKPLACE
There are many ways to implement HRA programs in a company. Group strategies are used for periodic interventions. The most expensive but highest return (80% to 95%) is gained through mandatory work time meetings with voluntary participation in completing the HRA. Voluntary participation is essential for ethical use of the HRA and for accuracy of participants' self reported data. Meetings during employee time defray cost but participation suffers 30% to 80%. Perceived loss of confidentiality is an issue with group participation. Mass distribution through mail or departments has a return rate of 10% to 30%, because participants fill out the HRA at their convenience (Peterson, 1992) .
Individual strategies include administering the HRA on a one on one basis which is labor intensive and has low participation rates of I % to 15%. The benefits are confidentiality, convenience, and personal intervention. Self administered implementation allows employees to input their own data for immediate feedback. The most popular are through computer programs. These are typically located where confidentiality is controlled and questions can be answered by a health care professional.
Having the employee meet individually with a health care professional for education about health risks, the HRA form, and plans for lifestyle improvement provides motivation and less chance for misinterpretation of results. Precautions should be taken to explain that HRA is not a diagnostic/medical intervention (Peterson, 1992) .
Because of the inherent problems with all these strategies, it is rare that they are implemented exactly as listed. It is best to combine strategies based on the company's individual needs (Peterson, 1992) .
Offering incentives to employees will increase participation. For ethical reasons, rewards should be based on participating in HRA, not results (Peterson, 1992) . Incentives should be positive and multitiered. Incentives range from lowering employee contribution to the insurance program to T-shirts, raffles, and gifts (Donnelly, 1993) . Schoenbach (1987) found participation linked to situational and social factors, along with presentation of HRA publicity, questionnaires, and feedback.
ROLE OF THE OCCUPATIONAL HEALTH NURSE
The occupational health nurse must be an advocate and demonstrate the value of a health promotion program to elicit support from management. Lusk (1992) outlined some strategies for using data for selling health promotion programs: consider the time, resources, and priorities of the organization; use data on effectiveness targeted at companies needs; relate health promotion to prevention of occupational injuries and illness; use data from a survey of workers interests; form an advisory committee with representation from the various groups of employees; be realistic about doing cost benefit analyses; and consider family members' participation.
The program objectives should be developed and the information from this article can be used to select the best HRA for meeting company and employee needs. Both the SPM and the CDC discourage use of HRA without a health professional available for discussion and clarification of the feedback (Schoenbach, 1987) . The occupational health nurse can playa critical role in ensuring that HRA programs provide counseling and comprehensive risk reduction programs. A comprehensive program is complex and multiple talents should be used. For example, medical, safety, occupational health, employee services, employee assistance, and human resource personnel all can add to the program.
When reviewing the operational aspects of the program, the occupational health nurse should consider using screening programs to gather physiologic data which will increase the reliability of the tool. To ensure maximum participation, develop a comprehensive marketing and implementation strategy which includes incentives. The occupational health nurse should develop mechanisms to ensure confidentiality and quality assurance. The entire team should plan for periodic program evaluations. Sherman (1990) discussed another aspect of the nurse's role as a change agent in using the HRA as a 360 launching point for teaching. The steps of a comprehensive HRA program are well aligned with the nursing process. An HRA program includes screening, assessment, interpretation, goal setting, follow up, and evaluation. The nurse evaluates the person's lifestyle with consideration of their health belief pattern and priorities for risk reduction. The nurse also should consider factors not included in the risk calculation (occupational risk) when interpreting the HRA individually with a client. The HRA does not explain how to make lifestyle changes. However, the nurse can facilitate behavior change through contracting with the client on mutually agreed upon goals. The effectiveness of the HRA is then equivalent to the effectiveness of the nurse.
Through the use of group aggregate data the nurse can see the demographic and risk factor distributions in the company. This information is useful in establishing specific programs for risk factor modification and obtaining supportive educational materials. Awareness of community resources is necessary for referral of individuals or groups for programs not available at the worksite. Pilon (1990) provided a good example of using the HRA as part of a comprehensive worksite health promotion program. The occupational health nurse provided focused, written feedback on risk factors; private counseling; and risk reduction classes. The program resulted in reductions in diastolic blood pressure, serum cholesterol, and smoking; however, weight did not decrease. Another benefit of this program was the early detection of health problems, reinforcing the importance of annual risk appraisals with follow up interventions by the occupational health nurse.
SUMMARY/CONCLUSIONS
For many years the HRA has been used effectively to measure the likelihood of individuals developing preventable or chronic diseases over time. The current health care climate emphasizes the importance of having effective tools to evaluate health risks of employees and measure effectiveness of health promotion programs. Selecting the best HRA is a complex process which requires support of the management team and clear definition of company objectives. The HRA has some limits, but careful planning can decrease these problems. The occupational health nurse can play a key role in coordinating preventive health efforts, ensuring that programs are comprehensive, and thus increasing effectiveness. 
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